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ABSTRACT: 

PURPOSE: To make it possible to cut a bundle of sheets, etc., easily and 
with high accuracy by providing two cutting sections for cutting the corners of 
the bundle two at a time during transporting the bundle of sheets on a plate 
bucket between stations. 

CONSTITUTION: A supply section 1 is provided for loading a bundle of 
laminated plural sheets (a bundle of films) 7 on itself. The bundle 7 of 
sheets on the supply section 1 is supported on a bucket 6 and transported in 
sequence to a paper- jogger section 2, first and second cutting sections 3, 4, 
and a discharge section 5. In the jogger section 2, the bundle 7 of sheets is 
collided with a jogger face (a regulation guide), the end face of the bundle 7 
is put in order, and two corners of the bundle 7 are cut by cutters 38, 39 of 
the first cutting section 3. After that, other two corners of the bundle 7 of 
sheets are cut by cutters 40, 41 of the second cutting section 4. Then the 
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bundle 7 four corners of which are cut off is transported to the discharge 
section 5, and discharged from the discharge section 5 to the outside. 
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/I 1 

Specification 

1. Title of the invention 

Cutting device for a stack of sheets 

2. Patent Claims 

1 . A cutting device for a stack of sheets characterized by the possession of a feeding unit on 
which is mounted a stack of sheets provided by laminating multiple sheets, an aligning unit which 
aligns said stack of sheets by abutting the latter onto a standard plane, a first cutting unit which cuts 
two corners of said stack of sheets with an aligned edge plane, a second cutting unit which cuts the 
remaining two comers of said stack of sheets, an ejection unit which ejects said stack of sheets thus 
cut to the outside, and a sheet-shaped bucket which transports the aforementioned stack of sheets in- 
between the aforementioned respective stations. 

3. Detailed explanation of the invention 

(Industrial application fields) 

The present invention concerns a cutting device for a stack of sheets designed to cut comers, 
etc. of a stack of sheets provided by laminating multiple sheets. 

(Prior art) 

In a case where the four comers of a stack of sheets such as X-ray films, etc. are cut & 
rounded in the prior art, for example, two sides of a mounted stack of sheets are contacted with a 
pair of standard guides configured perpendicularly to one another above a slanted operation 
platform, and after one corner at the intersection of these sides have been cut in an R-shaped 

1 Numbers in the margin indicate pagination in the foreign 
text . 
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manner, said stack of sheets is retrieved & rotated by 90°, and after said stack of sheets has been 
mounted on the operation platform once again, the next single corner is cut, and the four corners are 
cut by repeating these procedures. Another cutting device for cutting corners is mentioned in 
Japanese Patent Publication Kokoku No. Sho 57[1982]-58279 Gazette, whereas according to this 
publicly known & proposed mechanism, a lower blade is induced to engage in reciprocal motions 
along the sheet transportation direction, whereas an upper blade is induced to engage in a rotating 
action for simultaneously cutting the four corners of the sheet in a high precision. 

(Problems to be solved by the invention) 12 
Of the aforementioned embodiments of the prior art, the method wherein one corner is cut at 
a time requires an operator to attach & detach the stack of sheets to & from the device many times, 
which is problematic in that heavy labor is required for female workers, in particular, and that the 
operative efficiency of the cutting device becomes inevitably low. Another problem is that the 
corner cutting precision and photographic quality tend to deteriorate unless the operator is skilled. 
The method proposed by the aforementioned Patent Gazette, on the other hand, is capable of cutting 
four corners simultaneously and therefore of abbreviating the operation time, although the proposed 
device is a specialty machine designed to process only one size, for the cutting size is fixed, which 
is problematic in that sheets of multiple sizes cannot be easily cut. Since a sheet must be directly 
fed to a site where cutting blades are positioned, the feeding is dangerous, and since four corners are 
simultaneously cut, it is problematic in that the corner cutting precision inevitably deteriorates in a 
case where the sheet cutting dimensional precision is inferior. 

The objective of the present invention, which has been conceived in acknowledgment of the 
aforementioned state of affairs, is to provide a cutting device for a stack of sheets capable not only 
of continuously cutting corners in high precisions in a favorable operative efficiency but also of 
cutting & processing sheets of diverse sizes. 
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(Mechanism for solving the problems) 

In order to achieve the aforementioned objective, the present invention provides a cutting 
device for a stack of sheets constituted by a feeding unit on which is mounted a stack of sheets 
provided by laminating multiple sheets, an aligning unit which aligns said stack of sheets by 
abutting the latter onto a standard plane, a first cutting unit which cuts two corners of said stack of 
sheets with an aligned edge plane, a second cutting unit which cuts the remaining two corners of 
said stack of sheets, an ejection unit which ejects said stack of sheets thus cut to the outside, and a 
sheet-shaped bucket which transports the aforementioned stack of sheets mounted thereon in- 
between the aforementioned respective stations. 

(Functions) 

The stack of sheets becomes transported in-between stations in a state where it is being 
supported by the bucket according to the aforementioned constitution, based on which it becomes 
possible to cut its comers in productive & continuous fashions. Since the corners are cut in two 
separate processes by using first & second cutting units, furthermore, the corners can be cut in a 
favorable dimensional precision without being affected by the precision of the sheet cutting 
dimensions. Since the stack of sheets is transported in a state where the center thereof of being 
supported by a panel-shaped bucket, furthermore, responses can be easily rendered to size changes 
of stacks of sheets. 

(Application examples) 

In the following, an application example of the cutting device of the present invention for a 
stack of sheets will be explained with reference to figures. 

Figure 1 through Figure 10 show one application example of the present invention. The 
present application example will explain, as Figure 1 indicates, the constitution of a cutting device 
wherein the feeding unit (1), the aligning unit (2), the first cutting unit (3), the second cutting unit 
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(4), and the ejection unit (5) are each fixed to a device mainframe and wherein the stack of films (7) 
mounted on the bucket (6) is transported in-between the respective stations for notching & cutting 
the corners of X ray films. 

The feeding unit (1) is, as Figure 2 and Figure 3 indicate, constituted by a pair, namely left 
& right, of feeding platforms (8) & (9), whereas the gap unit (10) is formed in-between these 
platforms in parallel to the transporting direction of the stack of films indicated by the arrow A. The 
upper planes of the respective feeding platforms (8) & (9) may, for example, be embodied by a 
concave curvy plane with a curvature radius of 500 mm the center of which coincides with the 
direction of the arrow A, whereas their respective terminal units along the direction of the arrow A 
are fixed to the regulation guides (1 1) & (12). The regulation panel (13) aligned perpendicularly to 
this regulation guide (11), furthermore, is configured, in a mobile fashion, along said regulation 
guide (1 1), and the position of the stack of films (7a) mounted on the feeding platforms (8) & (9) is 
regulated by said regulation guide (11) & regulation panel (13). The aforementioned regulation 
panel (13) is mobilized along the regulation guide (11) by the feed screw (16), which is rotated & 
driven, via the belt (15), by the first motor (14) and is regulated in such a way that the median of the 
width direction of the stack of films (7) mounted on the feeding platforms (8) & (9) will become 
positioned at the center of the aforementioned gap unit (10). Notations (17) & (18) signify 
contiguous switches designed to position the regulation panel (13) depending on the width 
dimension of the stack of films (7), whereas notations (19) & (20) signify area sensors designed to 
detect the positions of the stack of films (7). The notation (21), furthermore, signifies a 
photoelectric switch designed to detect the sag of the stack of films (7) mounted on the feeding 
platforms (8) & (9), whereas the notation (22) signifies a photoelectric switch designed to detect the 
mounting of the stack of films (7) on the feeding platforms (8) & (9). 

Next, the aligning unit (2) is, as Figure 4 and Figure 5 indicates, constituted by a pair of /3 
mounting platforms (23) & (24), whereas the gap unit (25) is formed in-between these platforms, as 
in the case of the feeding unit (1). The regulation guides (26) & (27) are fixed to the respective 
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terminal units of the mounting platforms (23) & (24) along the direction of the arrow A, whereas the 
regulation panel (28) perpendicular to the regulation guide (26) is configured, in a mobile fashion, 
on the upper plane of the mounting platform (23). This regulation panel (28) is mobilized along a 
direction perpendicular to the arrow A by the feed screw (31), which is rotated & driven, via the belt 
(30), by the second motor (29) and, as in the case of the feeding unit (1), positions the stack of films 
(7) mounted on the mounting platforms (23) & (24) in correspondence to the width dimension 
thereof. Moreover, the regulation panel (33) driven by the cylinder (32) is configured in opposition 
to the regulation panel (28), whereas the stack of films (7) is pushed onto the regulation panel (28) 
by this regulation panel (33) for abutting & aligning the former along the direction of the arrow B. 
The regulation panel (34), furthermore, is configured in a rotatable fashion in opposition, via the 
axle (35), to the aforementioned regulation guides (26) & (27), whereas the position of this axle (35) 
is designed to be adjustable in correspondence to the length of the stack of films (7) along the 
transporting direction. After the stack of films (7) has been mounted on the mounting platforms 
(23) & (24), furthermore, the regulation panel (34) is rotated for pushing the stack of films (7) onto 
the aforementioned regulation guides (26) & (27) and for abutting & aligning the same along the 
direction of the arrow A. Large numbers of air blow holes (36) for inducing the flotation of the 
stack of films (7) from below, furthermore, are formed on the mounting platforms (23) & (24), 
whereas large numbers of air below holes (37) are formed on the respective inner planes of the 
regulation guides (26) & (27) for loosening the stack of films (7) from the profile side. The 
mounting platforms (23) & (24), furthermore, are designed to be vacillate over a range of 
approximately 5° by a drive mechanism not shown in the figures. Incidentally, the notation (24a) 
signifies a photoelectric switch designed to detect the stack of films (7). 

Next, the first & second cutting units (3) & (4) are, as Figure 6 indicates, configured 
respectively on the left & right sides of the transporting direction indicated by the arrow A, whereas 
configured on these units are one pair [sic: Presumably "two pairs"] of cutters (38) & (39) and (40) 
& (41) configured in a symmetric fashion at an angle of 45° each in relation to the transporting 
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direction. Each of the cutters (38) & (39) and (40) & (41), furthermore, consists of the lower blade 
(43), which, as Figure 7 indicates, is fixed, and the corner blade (42), which is mobilized up & down 
by a drive source not shown in the figures. These cutters (38) & (39) and (40) & (41) are 
configured respectively on the mounting platforms (44) and (45) shown in Figure 1. The cutter (39) 
is fixed to the mobile panel (46) designed to be mobile along a direction perpendicular to the arrow 
A above the mounting platform (44), whereas the position of this mobile panel (46) is adjusted by 
the feed screw (48) rotated & driven by the third motor (47) in such a way that the cutter (39) will 
be positioned at a corner of the stack of films (7). Fixed atop the mobile panel (46), furthermore, is 
the regulation guide (49) designed to regulate the position of one side of the stack of films (7). 
Another mobile panel (50) which can be mobilized along the direction of the arrow A is configured 
on the mobile panel (46), whereas its position is, as in the case of the mobile panel (46), adjusted by 
the fourth motor (51), whereas the aforementioned cutter (38) is fixed to this mobile panel (50). In 
other words, it is designed, based on the rotations of the motors (47) & (51), to position the 
respective cutters (38) & (39) at each corner in accordance with the size of the white platen roller 
(7). The regulation guides (52) & (53) designed to position the stack of films (7) along a direction 
perpendicular to the arrow A, furthermore, are fixed respectively to the mobile panels (46) & (50), 
whereas the notch blade (54) is configured on the mobile panel (46) in parallel to said regulation 
guides (52) & (53). Notations (55) & (56) signify correction mechanisms designed to push the 
aforementioned stack of films (7) respectively onto the aforementioned regulation guides (49) and 
(52) & (53). Notations (57) & (58), furthermore, signify photoelectric switches designed to detect 
whether or not the stack of films (7) exists on the mounting platforms (44) & (45), respectively, 
whereas notations (59) & (60) and (61) & (62) each signify photoelectric switches designed to 
detect deviations of the stack of films (7), whereas the notation (63) signifies a sag preventive 
support unit. Incidentally, the constitutions of the cutters (40) & (41) are virtually identical 
respectively to those of the aforementioned cutters (38) & (39), although no notch blade (54) is 
being configured on the former. 
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The ejection unit (5) is, as Figure 8 indicates, provided by configuring, via the gap (66), a 
pair of ejection platforms (64) & (65) in a symmetric fashion, whereas the regulation guides (67) & 
(68) are configured on one side along the direction of the arrow A, namely the transporting 
direction. The notation (69) signifies a photoelectric switch designed to detect whether or not the 
stack of films (7) exists on the ejection platforms (64) & (65), whereas (70) & (71) are each area 
sensors. 

The transportation unit is, as Figure 9 indicates, provided by configuring four buckets (6a), 
(6b), (6c), & (6d) on the mobile panel (72) at a pitch equal to the pitch of the aforementioned 
respective stations (1) through (5), whereas this mobile panel (72) is attached, via the guide 
component (73), to the device mainframe in a mobile fashion along the directions of the arrows A- 
C, namely the transporting directions. The mobile panel (72), furthermore, is reciprocally driven I A 
along the directions of the arrows A-C, namely the transporting directions, by the air cylinder (74) 
fixed to the device main frame via a crank mechanism comprising of the rack (75), gear (76), & arm 
(77). The aforementioned bucket (6) is, as Figure 10 indicates, made of a panel component on the 
upper plane of which is formed the curled plane (78) curled in a concave fashion, whereas this 
bucket (6) is supported by one [pair of?] guide rods (81) & (82), which are respectively guided, in a 
slidable fashion, by a pair of guides (79) & (80) fixed to the aforementioned air cylinder (74). The 
bucket (6), furthermore, is elevated and/or lowered by the air cylinder (88) fixed to the mobile panel 
(72). To one end of the bucket (6), furthermore, is attached, via the axle (84), the clamp arm (85) in 
a rotatable fashion, whereas this clamp arm (85) is rotated by the air cylinder (86) configured on the 
mobile panel (72) for clamping the stack of films (7) being mounted on the curled plane (78) of the 
bucket (6) in the course of the transportation of the bucket (6). 

Next, the actions of the present application example characterized by the aforementioned 
constitution will be explained. The stack of films (7) is mounted, in a state where one end thereof is 
being contacted with the regulation guides (11) & (12), on the feeding platforms (8) & (9) of the 
feeding unit (1). This stack of films (7) may, for example, be constituted by binding 100 films into 
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a single stack. Next, the bucket (6a) is elevated by activating the air cylinder (83), as a result of 
which this bucket (6a) abuts upward via the gap unit (10), and the stack of films (7) is supported by 
the curled plane (78) of the bucket (6a). At this time, the stack of films (7) curls along the curled 
plane (78), and since the rigidity of the stack of films (7) along the width direction thereof becomes 
elevated, its sag on both sides of the bucket (6a) can be prevented. The same holds for the midst of 
subsequent transportation during the next process. As the stack of films (7) becomes released from 
the feeding platforms (8) & (9), the mobile panel (72) becomes transported along the direction of 
the arrow A by the crank mechanism and then stopped at the position of the aligning unit (2). At 
this position, the bucket (6a) is lowered by the function of the cylinder (83), and the stack of films 
(7) is mounted on the mounting platforms (23) & (24) of the aligning unit (2). Next, air is blown 
from the liquid air blow holes (36) & (37) for inducing the flotation & loosening of the stack of 
films (7), and furthermore, the stack of films (7c) is pushed onto & aligned, in an abutting fashion, 
by the regulation guides (26), (27), & (28) in a state where the mounting platforms (23) & (24) are 
being vacillated over a range of approximately 5° and where the regulation panels (33) & (34) are 
being mobilized. In the meantime, the mobile panel (72) becomes mobilized along the direction of 
the arrow C by the crank mechanism, as a result of which the bucket (6a) becomes positioned at the 
feeding unit (1) once again. The bucket (6b) is accordingly positioned at the aligning unit (2). 
Subsequently, actions similar to the aforementioned ones are invoked for transporting the stack of 
films (7) to the first cutting unit (3) and for mounting the same on the mounting platform (44). 
Next, the stack of films (7) is pushed & positioned by the correction mechanisms (55) & (56) 
against the regulation guides (49), (52), & (53) and then clamped by a clamp component not shown 
in the figures. Next, two corners on one side of the stack of films (7) are cut by the cutters (38) & 
(39). At the same time, a notch is formed by the notch blade (54). Likewise, two corners on the 
other side of the stack of films (7) are cut by the cutters (40) & (41) within the second cutting unit 
(4). Finally, the stack of films (7) is, upon the completion of the cutting operation, transported to 
the ejection unit (5) and then ejected to the outside of the machine. Incidentally, while the bucket 
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(6) is being transported in-between the respective stations, the stack of films (7) remains clamped by 
the clamp arm (85) configured on the bucket (6) for preventing the deviation of the stack of films 

(7) . 

According to the present application example, the stack of films (7) is automatically 
transported by the buckets (6), positioned & mounted, in a high precision, on the respective stations 
(1) through (5), and subjected to cutting operations (e.g., comer cut, etc.), based on which it 
becomes possible to cut the stack of films (7), both safely & continuously, in a favorable operative 
efficiency. Since the corner cutting operation is divided into two processes for two corners each, 
furthermore, a corner cutting precision loss can be minimized even if the film cutting dimensional 
precision varies. Stacks of films (7) of different sizes can, furthermore, be accurately cut by using a 
singular device, and furthermore, a simple structure virtually unaccompanied by troubles can be 
provided at a low facility cost. 

A case where comers of X ray films are cut has been explained in the aforementioned 
application example, although similar effects can be achieved even in cases where other sheet 
components are cut. The constitutions of the respective units, furthermore, are not limited to those 
shown in the present application example, and various design modifications are permissible so long 
as the spirit of the present invention is retained. 

(Effects of the invention) 

As has been mentioned above, as far as the present invention is concerned, a stack of sheets 
is transported in-between stations in a state where it is being mounted on panel-shaped buckets, and 
since two corners each are cut by cutting units located at two sites, the stack of sheets can be easily 
cut (e.g., comer cut, etc.) in a high precision by using a device with a simple structure, and 
furthermore, stacks of sheets of different sizes can be cut in high operative efficiencies. IS 

4. Brief explanation of the figures 
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Figure 1 is a diagram which shows an oblique view of an application example of the cutting 
device of the present invention for a stack of sheets, whereas Figure 2 is a diagram which shows a 
plane view of the feeding unit in Figure 1, whereas Figure 3 is a profile view diagram of Figure 2, 
whereas Figure 4 is a diagram which shows a plane view of the aligning unit in Figure 1, whereas 
Figure 5 is a profile view diagram of Figure 4, whereas Figure 6 is a diagram which shows a plane 
view of the cutting unit in Figure 1, whereas Figure 7 is a diagram which shows a detailed plane 
view of the cutting unit in Figure 6, whereas Figure 8 is a diagram which shows a plane view of 
ejection unit in Figure 1, whereas Figure 9 is a diagram which shows a profile view of the 
transportation unit in Figure 1, whereas Figure 10 is a diagram which shows a detailed plane view 
of the buckets in Figure 9. 

(1): Feeding unit; (2): Aligning unit; (3): First cutting unit; (4): Second cutting unit; (5): 
Ejection unit; (6): Bucket; (7): Stack of films (stack of sheets); (26), (27), & (28): Regulation guides 
(standard planes). 
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